Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; R factor = 0.047; wR factor = 0.160; data-to-parameter ratio = 13.6.
In the title hydrated molecular salt, C 12 H 9 N 2 + ÁC 4 H 5 O 6 À Á2H 2 O, the cation is almost planar (r.m.s. deviation = 0.014 Å ); the carbon skeleton of the anion assumes a trans conformation [C-C-C-C torsion angle = À179. 86 (14) ]. The carboxyl end of one hydrogen tartrate anion forms a short hydrogen bond to the carboxylate end of another anion [OÁ Á ÁO = 2.508 (2) Å ] in a head-to-tail manner, forming a chain; the chains and water molecules interact, generating an O-HÁ Á ÁO hydrogen-bonded layer. The cation binds to the layer by an N-HÁ Á ÁO hydrogen bond.
Related literature
For the trihydrated 1,10-phenanthrolin-1-ium salts of d-and ltartaric acid, see : Derikvand & Olmstead (2010) ; Wang et al. (2006) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X-SEED (Barbour, 2001) ; software used to prepare material for publication: publCIF (Westrip, 2010 Experimental D,L-Tartaric acid (2 mmol, 0.30 g) and 1,10-phenanthroline (0.33 mmol, 0.06 g) were dissolved in water (5 ml). The solution was heated briefly to dissolve the reactants. The solution was set aside for the growth of colorless crystals, which were isolated after 10 days. The bulk crystals were faintly tinted a shade of pink.
Refinement
Carbon-bound H-atoms were placed in calculated positions (C-H 0.95 to 1.00 Å) and were included in the refinement in the riding model approximation, with U(H) set to 1.2 U(C).
The ammonium and water H-atoms were located in a difference Fourier map, and were freely refined.
Omitted from the refinement owing to bad disagreements were these reflections: (-2 -3 1), (-8 8 2), (2 2 4), (- 7 6 7) and (3 -3 4). 2H 2 O at the 70% probability level; hydrogen atoms are drawn as spheres of arbitrary radius.
supplementary materials sup-2 0.0131 (7) 0.0224 (7) 0.0178 (7) 0.0070 (5) 0.0060 (5) 0.0070 (6) O3 0.0120 (7) 0.0243 (7) 0.0118 (7) 0.0032 (6) 0.0015 (5) 0.0055 (5) O4 0.0139 (7) 0.0137 (7) 0.0165 (7) 0.0017 (5) 0.0018 (5) 0.0020 (5) O5 0.0123 (7) 0.0156 (7) 0.0197 (7) 0.0047 (5) 0.0058 (5) 0.0036 (5) O6 0.0187 (7) 0.0173 (7) 0.0250 (8) 0.0097 (6) 0.0070 (6) 0.0042 (6) O1W 0.0160 (7) 0.0181 (7) 0.0111 (7) 0.0070 (5) 0.0038 (5) 0.0037 (5) O2W 0.0167 (7) 0.0191 (7) 0.0168 (7) 0.0047 (6) 
